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The determination of the reducing sugars may be either volumetric or
gravimetric.
2. Gravimetric Determination of Sugars with Fehling's Solu-
tion.—As a rule the cuprous oxide obtained by boiling the sugar solution
with Fehling's solution is reduced to metallic copper, which is weighed.
It is, however, necessary to follow exactly the procedure prescribed for
each particular method, especially as regards the dilution and volume of
the solutions, the duration of the boiling and the mode of filtration.
The general procedure for all cases is as follows:
i. general procedure. Equal volumes of the two constituents of
Fehling's solution and the proper amount of water are heated in a 250-
300 c;c. conical flask over an aperature 6-5 cm. in diameter in an asbestos
card, the latter being supported on a wire gauze.
In some cases the sugar solution is added at the beginning, and in others
only when the liquid begins to boil, the boiling being maintained for a
definite time. At the end of this time, the flame is removed and
about 100 c.c. of water, previously boiled and cooled, immedi-
ately added to the solution. The latter is at once filtered
through a filter-tube containing asbestos (described in detail
below) with the aid of a water-pump, the tube being kept
filled with liquid. The precipitated cuprous oxide is then
washed 12-15 times with hot, boiled water, 300-400 c.c. in all
being used. The filter is finally washed I two or three times
with alcohol and two or three times with ether (quite neutral),
the tube being then dried rapidly in the oven and gently
heated with a flarne while a moderately rapid current of air is
drawn through it.
A current of hydrogen is then passed through the tube and
the cupric oxide gently heated over a small flame until it is
completely reduced to metallic copper and water no longer
condenses in the cold part of the tube. The latter is allowed
to cool with the hydrogen still passing and is placed in a
desiccator for a time and then weighed. From the weight of the
copper obtained, that of the sugar present is deduced by fig. 48
means of tables.
The filtering tube (Fig. 48) consists of a hard glass tube about 12 cm.
in length and 2 cm. in diameter, with a constriction in the middle portion,
and drawn off to a tapering tube, 8~io cm. long, cut obliquely. A cone of
platinum gauze is placed on the constriction and then a layer of about 2 cm.
of asbestos. The latter is first washed in the hot with caustic soda, hydro-
chloric acid, nitric acid, and water successively; it is then poured in the
form of an aqueous paste into the tube and washed with a large quantity
of water with the help of a pump; after being washed with alcohol and
ether, dried in an oven and gently heated to constant weight, the tube is
ready for use. The tube, thus prepared and weighed, is fitted in the rubber
stopper of a thick-walled conical flask provided with a side-tube for attach-
ment to a water-pump ; the top of the tube is closed with a cork traversed
by a small funnel. The tube is half filled trtth water, the pump started
aad the Fehling's solution with the cuprous oxide filtered.

